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1 HUMAN HEALTH SUMMARY  
EPA estimated the human health hazard of this chemical substance based on its estimated 
physical/chemical properties and other structural information. EPA concludes there is moderate 
concern for human health hazard for the chemical substance. 
 
Based on the hazard determination and available quantitative and qualitative risk information, EPA 
concludes that there is risk for the PMN substance.  The risk estimates for this chemical are for the 
intended conditions of use.  Other conditions of use and their risks were not evaluated. 
 

1.1 Hazard Summary 
• Absorption of the high molecular weight fraction is nil all routes (pchem). 
• Absorption of the low molecular weight fractions is good through the GI tract and poor to nil 

through the skin and lungs (pchem).  
• Concern for skin and lung sensitization, mutagenicity, oncogenicity, developmental toxicity, 

male reproductive, liver, and kidney toxicity based on the production of epoxides. 
• Concern for sensitization based on allyl FGEW of 1142.  
• Concern for kidney toxicity from the low molecular weight fractions based on maleic acid 

(hydrolysis product).  
• Concern for chelation of nutrient metals leading to blood toxicity, developmental toxicity and 

other adverse effects based on the maleic acid moiety content ) may be mitigated by the 
expectation of rapid hydrolysis (water solubility is 1000 g/L).  

 

1.2 Risk Summary 

1.2.1 Workers 
Risks were identified for workers for increased mortality, kidney damage, delayed growth  via dermal exposure 
based on of maleic acid released from the PMN degradation, MOE: 110, Benchmark MOE: 1000.  
 
Potential risks were identified for workers for skin sensitization, mutagenicity, oncogenicity, developmental 
toxicity, male reproductive, liver, and kidney toxicity hazard endpoints via dermal exposure based on the 
production of epoxides.  Potential risks for these hazard endpoints were not quantified due to a lack of dose-
response and due to a lack of suitable toxicity data for these hazards.  
 

Risks would be mitigated if exposures can be controlled by the use of appropriate PPE, including impervious 
gloves.  
 

Risks were not assessed for workers for inhalation exposures since exposures were expected to be negligible. 

1.2.2 General Population 
Risks were not identified for general population following inhalation exposures for increased mortality, kidney 
damage, delayed growth  via stack air inhalation based on  maleic acid released from the PMN 
degradation, MOE: >1000s, Benchmark MOE: 1000.  
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Potential risks were not identified for general population for lung sensitization, mutagenicity, oncogenicity, 
developmental toxicity, male reproductive, liver, and kidney toxicity hazard endpoints via stack air and drinking 
water exposure based on the production of epoxides.   Based on estimated exposures of stack air releases with 
ADR as high as 8.64E-05 mg/kg/day and LADD as high as 9.60E-07 mg/kg/day, these exposure estimates are 
considered very low, and the very high allyl FGEW suggests that risks are unlikely 
 

1.2.3 Consumers 
Risks were not assessed because consumer exposures are not expected  

 

 

1.3 Potentially Useful Information:  

1.3.1 Assumptions and Uncertainties 
Absorption of the PMN is based on p-chem properties. 
Metabolism is assumed to be important based on NICNAS Assessment of an analog. 
Metabolite is  of intact PMN. 
There are no repeated dose data on the PMN substance itself. 
Health effects are based on metabolite data.  
The evaluation of the PMN is based on presumed metabolite. 
Releases are below modeling threshold, therefore general population [ fugitive inhalation, 
drinking water, fish ingestion] were not quantified 

 
 

1.3.2 Potentially Useful Information 
Potentially useful information would inform understanding of absorption, the specific target 
organ toxicity, irritation, sensitization and developmental toxicity 
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2.1.7 Other Information (SDS, structural alert or component of interest, basis, etc.) 
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2.3.2 POD from 2-year Rodent (male rat) Study 
POD type: LOAEL 
POD Value: 250 mg/kg/d 
POD Chemical: Maleic acid 
POD Route: Oral 
POD Hazard Endpoint: Increased mortality, kidney damage, delayed growth   
POD Basis: Lowest dose tested 
POD Benchmark MOE: 1000 
Reference: IUCLID as cited in HSDB file for Maleic Acid 
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Exposure 
Scenario Water 

  

Land 
fill(non-
sludge) 

Stack Fugitive 

Release 
Activity(ies) 
exposure 
Calculations  

Drinking Water Fish Ingestion 
       

ADR 
mg/kg/day 

LADD 
mg/kg/day 

ADR 
mg/kg/day 

LADD  
mg/kg/day 

7Q10cc 
1000  
ug/l 

PDM 
Exceeded 
# Days 

LADD  
mg/kg/day 

ADR  
mg/kg/day 

LADD  
mg/kg/day 

ADR  
mg/kg/day 

LADD  
mg/kg/day 

MFG:Max 
ADR -- -- -- -- -- -- -- 1.23e-5 

( 6.74e-2 ) 
 

-- 
( -- ) 
 

-- 
( -- ) 
 

-- 
( -- ) 
 

MFG:Max 
LADD -- -- -- -- -- -- 1.94e-3 -- 

( -- ) 
 

7.82e-7 
( 1.01e-2 ) 
 

-- 
( -- ) 
 

-- 
( -- ) 
 

USE:Max 
ADR -- -- -- -- -- -- -- 8.64e-5 

( 4.70e-1 ) 
 

-- 
( -- ) 
 

-- 
( -- ) 
 

-- 
( -- ) 
 

USE:Max 
LADD -- -- -- -- -- -- 6.90e-6 -- 

( -- ) 
 

9.60e-7 
( 1.24e-2 ) 
 

-- 
( -- ) 
 

-- 
( -- ) 
 

 
 

3.1.4 Consumer Exposure 
No identified consumer exposures 

 

3.2 RISK CALCULATIONS 
 

3.2.1 Worker Calculations 

Benchmark 
MOE

Endpoint 
Type

Exposure
Route

POD
mg/kg-day

POD
Exposure
Duration
Days/Wk

POD
Route %
Absorp

Exposure
mg/day
Potential 
Dose Rate 
(PDR)

Exposure
Duration
Days/Wk

Exposure
Route %
Absorp

Body
Weight
kg

Exposure
mg/kg-
day

Structural
Alert as %
of PMN

Margin of
Exposure
MOE

1000 LOAEL

Dermal 2.5E+02 5 100% 1.3E+03 5 15% 80 1.6E+01 53% 193.5

Animal or Human Human

Worker Margin of Exposure (MOE) Calculations using Animal Oral POD and Engineering Report PDR

 
 
Risks were identified for workers for increased mortality, kidney damage, delayed growth  based on 
53% of maleic acid released from the PMN degradation, MOE: 194, Benchmark MOE: 1000.  
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3.2.2 General Population Calculations 

Benchmark 
MOE

Endpoint 
Type

Exposure
Route

POD
mg/kg-day

POD
Exposure
Duration
Days/Wk

POD
Route %
Absorp

Exposure 
mg/kg-day 
Acute Dose 
Rate (ADR)

Exposure
Duration
Days/Wk

Exposure
Route %
Absorp

Multiplier for 
Susceptible 
Subpopulations

Structural
Alert as %
of PMN

Margin of
Exposure
MOE

1000 LOAEL

Stack Air Inhalation 2 5E+02 5 100% 8.6E-05 5 100% 1.0 53% 5,459,468.90

Population Margin of Exposure (MOE) Calculations using Animal Oral POD and Exposure Report ADR

Animal or Human Human

 

Benchmark 
MOE

Endpoint 
Type

Inhalation 
Exposure 
Scenario

POD Conc.
mg/m3

POD 
Period
hrs/day

POD
Duration
days/wk

Exposure
(24-hr 
conc.)
(ug/m3)

Population
Exposure 
Duration
Hours/Day

Exposure
Duration
Days/Wk

Structural
Alert as %
of PMN

POD Conc -
Duration
Correction - 
ScenarioHEC

mg/m3

Margin of
Exposure
MOE

1000 LOAEL

Stack air 7.2E+02 6.00 7 4.7E-01 24.00 5 53% 2.5E+02 1.0E+06

General Population Margin of Exposure (MOE) Calculations using inhalation POD and Engineering Report PDR

Animal or Human POD Population Exposure

 
Risks were not identified for general population for increased mortality, kidney damage, delayed 
growth  based on 53% of maleic acid released from the PMN degradation, MOE: >1000, Benchmark 
MOE: 1000.  
 

3.2.3 Consumer Calculations 
Risks were not assessed because consumer exposures are not expected  
 




